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COMPLETE SPECIFICATION 
Improvements in or relating to an Electrodialysis Apparatus 



We, John Thomps6n»Ke?wicott Limited, 
a Company a^rrtercd under tfhe laws of 
Great Britain^ of Ettingshalit, Wolva*hanipiDoo> 
in die County of Stafford, England, do 

5 hiareby declare the invention, for which 
we pray that a patent may be gran/ted vo 
m> sod the method by which it is to be 
performed^ to be particularly described m 
and by the following statement: — 

10 Tie present invention relates to an eleacro- 
dialysfe apparatus; 

A simple dectrodialysis apparatus com- 
prises 3 unit of 'three compartments arranged 
so that a centre compartment is divided 

15 from two outer c^pamnents by permeable 
membranes. An electrode is placed in each 
of die enter compartments and die liquid 
to be |a?ocessed is contained m or allowed 
to flow through the centra eompairtmenit. 

20 When one electrode is made positive and the 
Other negative the ions of any ^ ionosafole 
compound contained in die liquid will migrate 
through the membranes, the podtiiveiry charged 
dons. . towards the negative electrode and 1 

25 the "negatively charged ions Howards the 
positive electrode. The Hqmd contained 
. in each, eletctrode compartment becomes! con- 
centred wMi ions of due apptrbpriasje charge 
and is replaced by firesh Hqnid ekher at 

30 intervals or by providing a continuous flow " 
of liquid through the comportment. The 
liquid in the ejeotrode compartment may be '. 
the ^ame as or different foom the irqnfii in 
the ceatre compartment. The liquid ieav- 

35 ing tihe centre compai&ment is xesua% termed 
the dfl^e and d^ 
parrrneots the coneenicrare, 

In more recent processes use has been 
made of permeable ion di^kmnaring mean- 

40 branes which prevent die respective inns, 
once they have passed through the mem- 
brane, from returning. These membrane® 
have made possible the design and con- 

. [Price 4s. 6i] "V.;;-;- 



atirucaion of a inw-ltiuTHt apparatus comprising 
a large number of compartments separated 
by selective membranes. Such an apparatus 
would comprise compartments divided from 
one anoaher in the lengthwise direction by 
alternately disposed anion and cation selec- 
tive membranes, the outenmost compartments 
of the apparatus being respectively provided 
with ; an appropriate electrode. . An wuxm 
.sele^ve membrane is a membrane which 
wiiil afflow only negatively charged ions to 
pass dntxogh it. A cation selective membrane 
is a membrane which wLUr allow only positively 
charged ions 10 pass through it. 

Tlie liquid to be processed would be 
introduced into all the compartments at one 
end and would be withdrawn- ait the other 
end. Tie liquid witiidrawn- from stemtse 
oomptanrm^ woaiM be arapectively die 
diluate/ and die concentrate. 

In aa elea&rodialyisds a p p arat us such as 
any of tiiase referred too above k & usual to 
feed the liquid dpto each compartment irhtrough 
a sangje inlet £rpm a supply hnie running trie 
length of 3 number of compartments. As the 
Met is iisuaffly of arnaOIier diameter than 
the width of the compar^rnent 3 die flfow of 
KquM is riot uniformly spread over die whole 
width of the permeable membrane with die 
.restate that the apparatus does not operace 
at the efficiency of which it is capable. 

It is an object of the present invention to 
provide an eie&rodialysLs apparatus in which 
a distrihoitiOn of (liquid over each* pexme- 
ahtle membrane of high, uniformity is attained. 

According iro die present invention! an 
e&ecrtrodialysis apparatus c ompris es two per- 
me aMe membranes spaced apart by an 
annular ss^aratror ito define a closed space, 
a gasket interposed between the separator 
and each merribrane ito form a fluM^fijght 
seal therebatweerr, two bars secured 40 tthe 
ssjiaratgr and dtvadin^ said epao? into 19 ' 



45 



50 



55 



60 



65 



70 



75 



80 



85 



* - ^ -T 



BNSDOCID: <GB. 



.893051 A_l_> 



main sub-space between' two ausahary sub- 
spaces, at ieax two Hquid flow passages 

. ; ; each extending diiough the inembiranes, 
gaskets and separator and each in commarndca- 

5 don with a dittaren/t one of the auxiliary sub- 
spaccSj and tabs on the, gaskets engaging die 
bars to space the membranes away thjereiirom 
and define padis for the flow of liquid from 
one sub-space to an adjacent $uir><sp!ace, 

10. Preferably each passage conmmnicates 
with its assdd&red auxiliary .suib-space by 
means of a slat cut in the separator. 
. Advantageously a (restriction is formed m 
the slot at its end adjacent the passage. 

15 Ideally, a cover is provided 1 over the 
slot and extend? into contact -with the 
adjacent bar. 

Some embodiments of die invention wll 
now be described by way of exasnple, tefer- 

20 ence being made to the aocompmiying draw-* 
ings in which: — 

Fig. 1 is a perspective "view, with parts 
. ' broken -away of a compartment of an electro- 
dialysis apparatus acrarding tto the inven- 

25 don, 

Fig. 2 is a section on the line H — n 
of Fig. l v 

Fig. 3 is a fragmentary perfective view, to 
. a larger scale, of one form of separator, 
■'-30,. ■ Fig. 4 is a fragmentary perspective view, 
in a larger scale, of another foam of Separa- 
tor, ' 

Fig. 5 ii a fragmentary perspective view, 
to a larger scale, " of a futther form of 
■ 35 separator. . 

. Each compartment of a stack of deocro- 
dialysis unks comprises two. permeable mem- 
branes 1 spa eed apapt by a separator 2 with 
the inierpojition of sealing mean® 3 to pro- 

40 vide a liquid tight seal Aerebetween/ 

The separator 2 is an . anntrltis of rect-. . 
angular cross section having , a rectangular 
. central space 4, the side, walls 5 being of 
greater Jength than the end wafts pV A 

45 bar 7 extends between lhe side walls 5 of 
the separator 2 at allocation dosely adjacent 
■each end wall 6. . : ,. The bar 7 is of die 
same thickness as die (remainder of the 
.separator 2 and is formed ' integrally wiinh 

50 the side walls 5 thereby dividing die central 
space into three sub-spaces 4a> 4b and 4c. 
. The separator 2 may be f ormed f rom a syn- 
thetic materia^ for example, polyethylene, 
polyvinyl chloride, polystyrene, or 'laimnaied 

55 . reinforced thermosetting., tesoai ranging in 
thickness from about 0,050 inches to 0.125 
inches. - A. pair of {passages . 8, 8 l , : 9 9* ■ 
extend through each end wall 6 of the sepajra- * 
^ tor 2 to open into opposite faces thereof. 

60 One pair of diagonally opposed! passages 8, 9 
communicaite with jthe adjacent end sub- 
space 46 and 4c respectively.. 

The sealkig ; means 3 oornpifee gaskets 
of the same size and of similar shape to 

65 the separator 2 and have apertures corres- 



ponding in size -and. location with the 
passages 8, 8 1 , 9, 9V The gaskets are 
not ptTOvided with portions corresponding 
with the fc'srs 7 of the separator 2 but 
are formed wcth two or moire tabs 10 ex- 70 
tending inwardly from their end walls. The 
tabs 10 may be reotangular, curved -or tri- 
anguflar in shapes the latter being preferred* 
and ate of such length that tliey will extend 
completely aerces &6 correspondnig bar 7 75 
of the separator 2 when the gasket is placed 
in position. The .gaskets may be formed 
from flexible synthetic materia 1 !, for example, 
plaatraDed polyvlnyi chloride or polyethylene, 
ranging in thcckn&js from about 0.005 inches 80 
to about 0.020 inches. 

When a compactment is assembled, that 
is with a parrneaible membrane 1 on each 
dde of die separator 2 and a gasket 3 
interpooed between each membrane 1 and 85 
the separator 2, gaps are left between the 
bars 7 of the separator 2 and the membranes 
1 which are equal in width to the thickness 
of the gasket. These gaps permit liquid 
introduced into an end sttb^space 4b, 4c 90 
to flow over die bars 7 which thus act as 
weirs spreading the liquid over the whole 
width of ahe membranes 1 except for those 
parts contacted by the tabs 10. Since 
the width of these gaps is small in com- 95 
ptarison with the .width of the separator 2 
good dist^butron of the liquid in the central 
sub-space 4a of the compartment is ensured. 

As the membranes 1 are not self-supporting 
the central sub-space 4a of the compartment 100 
must be filled with a suitable material 11. 
The material 11 must be fairly open to allow 
liquid to flow oyer and pgst it; and prefer- 
ably should cause flow of liquid to be 
turbulent so as to minimise polarisation. 105 
One such material is expanded polyvinyl 
chloride. . If the final concentration required 
from a ditete compartment is very low, the 
centra! sub-space 4a can be filled with an ion 
exchange resin. : Provided the particle size 110 
of the rean is greater than die thickness 
of die gasket the bar 7 wiH act ast . a retainer 
for ithe'reife as well. as a distributor for 
(the liquid. 

To produce a mudtiumt apparatus a num- 115 
bar of compartments are arranged in side 
by side formation to constitute a stack with 
•the parages 8, 8 l , 9, 9 1 regiatsring so as 
to form conduits through which (the liquid 
can fee caused to flow. Usually the concert- 120 
•trace scream is caused to .flow through one 
P 8 ^ 8, 9 of diagonally opposite conduits 
and" tte diluate stream is caused , to flow 
dwough the other pair e.g. 8 1 , 9 1 of diagon- 
ally opposite conduits* The comportments 125 
are so disposed relative to each other that 
^the liquid flowing in the conduits flows 
i^ecwely inao selected ones of the com- 
partments of the stack. - Normally the separa- 
tors .2 of adjacent compartments are rotated 130 
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tihirough 180* relative to each, other so that 
concentrate is de&vered ao and dHuare re- 
moved from aicsmate coinrpartmeoics. If it is 
deared to ciiajnger the stream of liquid flow- 
ing in a oompantmeait &om say, the concen- 
trate to diluaite scream, die separator 2 is 
turned dsroiugh 180° so that die passages 
previously registering with the conduits carry- 
ing the concentrate stream then (register with 
the daluaie stream. 

k will fee apptneciated that by varying the 
thickness of the sealing means 3 the pressure , 
of the liquid crossing die weir <xo3sdtat»d 
by the bars 7 can be varied to the ceqiiBSaiie 
vailue ttp give good disrribution: over che 
surface of the membrane 1 whatever die rate 
of flow of ft<juid in thse passages 8, 8 1 , 
9, 9 1 or die dimmcdonts of irhe separator 2. 

In Fig$. i aid 2 the passages 8 and 9 
communicate with chek ^gpecove sub-spaces 
4b, 4c by slots 12 and k has beetn . found 
that if these slots 12 exceed a certain wadftih 
the membrane 2 sags into them and permits 
leakage of liquid. ; To prevent this due 
dot3 12 may be formed win ai resimotion .13 
as shown on Fig. 3 or with a cover, which 
may be tirailar or. mffangiikr as shown at 
14 in Fag. 4, expending over die saib-space 
4b on to die bar 7. In this latter con- 
struction die tabs 10 on die sealing means 
3 aire arranged so dsat (they do not coincide 
with covers 14. - . Jsx another oooc^ujctton 
shown in Fig. 5, a bore 15 puts die passage 
8 in ammumcation widi die suiHspace 4b. 
The bore 15 or the slots 12 may be Ragged 
with "a porous material for exsmpde, an 
expanded plastic material or sinitered gsfas. 

Figs. 3 and 4 show, atornative forms of 
bar 7. In Fag, 3 itfae bar 7 is formed 
with a plu-ra&ty of grooves 16 on each of its 
membrane contacting surfaces along wfcfodh 
liquid can flow £rom die sfub-spaoe 4b into 
the central suib-space 4a, lie gfrooves 16 
may be of any desired cflOGs-sscdon^ shape 
and axe of such a mte-secdomal area that 
good dismbution of liquid over the mem- 
brane surface is aastcred In Fag. 4 holes 
17 perform the function of die grooves 16 
and may be of any desared oroas-flFinrifKnail ; 
shape and size. The holes 17 may be di&- 
tributed over the bar 7 in a tmtfotrni f ^hdtoa 
as shown or in a random fashion. ; 

If 'the grooves 16 and botes 17 aire of 
such a size that the nrafterial 11 frlilimg die 
centred space would pasts dwbugh ffihem a 
pad 18 of porous mafTririal is provided on 
the material 11 side of die bar 7 tfo act 
a$ a flier. 

Instead Of bdng ^provided wid* grooves 
16 or holes 17, the bar 7 may iitpelf be 
constituted by a Mquid-peOTeaWe m^erfal, 
for example an expanded pfesdc or sdntsred 
,giat?3, secured 1 to che . .®de waiits 5 of tihe 
separator 2. .v. ■■ ". ■ • ^ ; ■. ■• •• 

- It wM be appiecfiated that in die coai!- 



istrniations of Figs. 3 land 4 the tar 7 -may; 
be made sseparainaly from the separator 2 and 
•suiheequendy seouired to die side walls 5 
diereof, for ^exampte by JooaicLng the ends 
of the bar 7 in ^ote itbirined in die side 70 
ais 5; . .■>•..* 

The separator 2 may be formed with a 
aWde inlet 19 (Fig. . 5) tirimt^ 
filler material can be introduced into the 
central space 4<t when the separator 2 has 75 
been combined with the membranes (not 
shown) to form a compartment. The 
filler material is carried in a stream of air 
: or as a thin slurry -in water into an aper- 
ture 20, foxmed iii a lug 21 integral with* the ,80 
• separator 2, which, communicates with the 
inlet 19. In. the embodiment shown in 
Fig. 5j as in all previously described embodi- 
ments of this invention, eomroimicationi 
between the sub-space 4b and die main sub- .85 
space 4a is afforded by way of gaps formed 
between the bar 7 and the membranes 1 (not 
shown in this figure), by the mterposttion, of 
the gasket tabs . 10 (not shown in this figure). 
(Zk3mmanication between tie sub-space 4b .90 
and the main snb-$pace 4a of the embodi- 
ment shown in Fig. 5 may also be afforded 
by the formation of grooves 16 (as in Fig. 
: 3) in the bar 7; or by the formation of 
holes 17 (as m Fig. 4) in the bar 7; or by :£5 
making; the bar 7 of a liquid-permeable 
material, as previously described 

Lugs 22 (Fig ? 4) may be provided on one 
or both pairs of opposed walls of the 
separator 2 to provide means on which clamps 100 
can be engaged to hold the compartments 
tighdy together as they are being assembled. 
By means of the lugs 22 a further com- 
partment comprising membrane 1, sealing 
means 3, separator 2 3 sealing means 3, mem- 105 
brane 1, can be assembled on top of pre- 
viously assembled compartments without the 
pressure holding the previously assembled 
compartments in sealing, engagement being 
released For this purpose a lug 21 may 110 
constitute a lug 22. 
WHAT WE CLAIM IS;— 

1, An, electrodialysis apparatus comprising 
/two permeable membranes spaced apart by 

an annular separator to define a closed spacer 115 
a gasket interposed between the separator 
and each membrane to form a fluict-dght seal 
therebetween^ two bats secured to the separa- 
tor and cHviding said space into a mam sub- 
space between two auxiliary sub-spaces^ -at 120 
least two liquid flow passages each extending 
through the membranes, gaskets and separa- 
tor and each in communication with a differ- 
ent one of the auxiliary sub-spaces, and 
tabs on the gaskets engaging the bars to space 125 
the membranesi away therefrotq, and define 
paths for the flow of liquid from one sub^ 
; Space, to art adjaceni; t sub-space, ; 

2. An apparatus according t<> rQ*umi 1 5 
wherein each passage . communicates with its 130 
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■associated auxiliary sub-space by means of 
a slot cut ia the separator. .y : 

3, An apparatus according to Claim 2, 
wherein a restriction is formed in the slot 

5 at its end adjacent the passage. " 

4. An apparatus . according to Claim 2, 
wherein a cover is provided over the slot 
and extends into contact with the adjacent 
ban , : . _ .; % . , : . 

10 5. An apparatus according: to Claim 1, 
wherein each passage communicates with its 
associated auxiliary sub-space by means of a 
bore formed, in tbs; separator. 
1(t ' 6. An apparatus according to any one of 
15 Claims 2 to 5, wherein the commurncating 
.means is filled with a porous material. 

7. An apparatus according to any one of 
Claims 1 to 6, wherein, grooves are formed 

• in the tab-contacting surfaces of the bars 
20 to provide additional liquid flow, paths 
between adjacent sub-spaces. 

8. An apparatus according to any one of 
Qaims 1 to 6, wherein passages are formed 
in die bars to provide additional liquid flow 

25 paths between adjacent sub-spaces. 

9. An apparatus according tb any one of 
Claims 1 to 6, wherein the bars are formed 
of a liquid-psrmeable material. 

^10. An apparatus according to any one of 
30 the preceding claims, wherein the main sub- 
space contains a filler material. 



11. Ah apparatus, according to Claim 10/ 
wherein the filler material is an ion exchange 
resin, : ;■; 

12. An apparatus according to Claim 10 35 
or 11, wherein a" sealable inlet is formed in 

a side "wall of the separator to permit filler 
material to he introduced into the main 
sub-space. 

13* An apparatus according to Claim 10, 40 
11 or 12, wherein a pad of porous material is 
disposed on the main sub-space side of the 
bars to act as a filler, ; 

14. An apparatus according to any one 
of the preceding claims, wherein lugs are 45 
provided on the separator to permit clamping 
means to be engaged thereon. 

15 p An electrodialysis apparatus sub- 
stantially as herein described. 

16. An electrodialysis apparatus sub- 50 
stantially as herein described with reference 
to Figs. 1 and 2, and Fig. 3 3 4 or 5 of the 
accompanying drawings. 

For the Applicants: 
RAWORTH, MOSS & COOK, 
: 38, Sydenham Road, 
Croydon, Surrey, 
and 

75, Victoria Street, 
London, S.W.L 



PROVISIONAL SPECIFICATION 



Improvements in or relating to an Electrodialysis Apparatus 



We, John Thompson-Kennicx)tt Limited, 

55 a Company iregistered under She laws of 
Great Britain, of - Ectirigahalil, Wolverhampton, 
in tihe County of S:tafford, England, do 
. heieby declare this , invention co be described 
in irhe following statement:— - 

60 ^ The present invention Teiates to an electro^ 
dialysis apparatus. . 

A simple electrodialysis apparatus com- 
prises a unit of three" compartments arranged 
so that a centre compartment is divided 

65 from two i>uter compartments by permeable 
membranes. An electrode , is placed in each 
of titie outer compartments and the liquid to 
be processed is contained in or allowed to 
flow through the centre compartment. When 

70 one electrode is made positiyc and the other 
negative the ions of any ionisable compound 
contained in the liquid will migrate through 
the membranes, (the positively charged ions 
towards the negative electrode and the nega- 

75 tively charged ions towards the positive 
electrode. , The liquid contained in each 
electrode compartment becomes concentrated 
with ions of th* ar^propriate charge and is 
replaced by fresh liquid either at intervals 

80 or by providing a continuous flow of liquid 
througji the compartment, The liquid in 
the electrode compartment may he the same 
as or different from the liquid in the centre- 



compartment. The liquid leaving the centre 
compartment is usually termed the diluate 85 
and that leaving the electrode compartments'" 
the concentrate. 

Ia more recent processes use has been 
made of permeable ion discriminating mem- 
branes which prevent the respective ions, 90 
once they have passed through rbe mem- 
brane, from returning. These membranes 
have made possible the design and construc- 
tion of a multiunit apparatus comprising a 
large number of conipartments separated by 95 
selective membranes. Such an apparatus 
would comprise compartments divided from 
one another -in the lengthwise direction by 
alternately disposed anion and cation selec- 
tive membranes, the outermost compartments 100 
of the apparatus being respectively provided 
with an appropriate electrode. An anion 
selective membrane is a membrane which will 
.allow only negatively charged ions to pass 
■ through it. A cation selective membrane is 105 
a membrane which, will allow only positively 
charged ions to pass through it. 
m The liquid to be processed would be 
introduced into all -pie compartments at one 
end and would be withdrawn at the other 110 
end. The liquid withdrawn from alternate 
compartments would be respectively the 
diluata, and the? conce&tirafte. 



893,051 



In an electrodialysis apparatus such as. 
any of those referred to above it is usual 
to feed the liquid into each comjwrtrnent 
throng a single inlet from a supply line 
5 running the length of a number of com- 
partments. As the inlet is usually of smaller 
diameter than the width of the compartment, 
the flow of liquid is not uniformly spread over 
the whole width of the permeable membrane 

10 : with the result that the apparatus does not 
operate at *the- ; efficiency at which it is 
capable. ' • " ; 

It is an object of the present invention 
to provide an electrodialysis apparatus - in 

15 which a distribution of liquid over each 
permeable membrane of high uniformity is 
attained. 

According to the present invention an 
electrcdialysis apparatus comprising two 

20 permeable membranes spaced apart by a 
separator to form a compartment sealing 
means interposed between the separator and 
eacii membrane, at least two passages, in 
the separator for conveying liquids, at least 

25 one of said passages being in communication: 
with the interior of the compartment and 
means for directing liquid entering the cam- 
par talent towards the permeable membranes. 
Preferably the separator comprises an 

30 annular member, means dividing the space 
within said member into at liesar. (two. suft>\ 
spaces; at least two passages extending axially 
through the member and at least one of 
said passages being in communication with a 

35 sub-space. 

- Advantageously the dividing means com- 
prises a bar extending between opposed sides 
of the annular member and the se a ling means 
spaces the permeable membranes away from 

40 the bar. 

In a preferred form of the invention a 
number of said compartments are arranged 
in side by side formation to constitute a 
stack with the passages in register so as to 

45 form conduits and so disposed relative to 
each other that said conduits communicate 
respectively with selected ones of the com- 
partments of the stack. 

Some embodiments of the invention will 

50 now be described by way of example. 

Each comr^rtment of a stack of electro- 
dialysis units comprises two permeable mem- 
branes spaced apart by a separator with the 
interposition of sealing means to provide a 

55 liquid tight seal therebetween. 

The separator is an anaiulus of rect- 
angular cross^section having a rectangular 
central space, the side walls which are of 
greater length than the end walls. A bar 

60 extends between the side walls of the separa- 
tor at a location closely adjacent each end 
wall. The bar is of the same thickness 
as the remainder of the separator and is 
formed integrally with the side walls thereby 

65 dividing the central space into three sub- 



The separator may be formed from 
a synthetic materia^ for example, poly- 
ethylene, polyvinyl diioride or j»lystyrene, 
ranging in^thickness from about 0.040 inches 
to 0.125 inches. '.y^Two: pairs of passages 
extend axially one pair through each end wall 
of the separator to open into opposite faces 
thereof. One pair of diagonally opposed 
passages communicate with th^ adjacent end 
' sub-space.. 

The sealing means comprise gaskets of 
the same size and of similar shape to the 
separator and have ar^rtures corresponding: 
in size and location with the passages. The 
gaskets are not provided with portions corres- 
ponding witiV the bars of the separator but 
arse formed with two or more lugs extending 
inwardly from their end walls. The lugs 
may be rectangular, curved or triangular in 
shape; the latter being preferred, and are of 
such length that they will extend completely 
across the corresponding bar of the separator- - 
when the gasket is : placed in position. The 
gaske-ts may be formed from flexible synthetic 
material, for example, plasticised polyvinyl 
chloride or polyethylene, ranging in thick- 
ness from about 0.005 inches to about O.020 
inches. 

When a compartment is assembled, that 
is with a permeable membrane on each side 
of the separator and a gasket interposed, 
between each membrane and the separator, 
gap® are left between the bars of the separa- 
tor and the membranes which are equal in 
width to the thickness of the gasket. These 
gaps permit liquid introduced into an end; 
sub-spaae to flow over the bars which 
thus act as weirs spreading the liquid over, 
the whole width of the membranes except for 
- those pairts contacted by the lugs. Since 
the width of these gaps is small in comparison 
with the width of the separator good distribu- 
tion of the liquid in the compartment is 
ensured. 

As the membranes are not self-supporting 
the central sub-space of the compartment 
must be filled with a suitable material. The 
mataaal must be fairly open to allow liquid 
to flow over and past it, and preferably 
should cause flow of liquid to be turbulent so 115 
as to minimise polarisation. One such 
matenal is expanded polyvinyl chloride. If 
the final concentration required from a ! dilute 
compartment is very low, the central sub- 
space can be filled with an ion exchange 
resin. Provided the particle size of the 
resin is greater than the thickness of the 
gasket the separator will act as a retainer 
for the resin as well as a distributor for the 
kqw± 

^ To produce a multiunit apparatus a num- 
ber of compartments are arranged in side 
by side formation to constitute a stack with 
the passages registering so as tto form con- 
duits through which the liquid can be caused 130 
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to flow. Usually the concentrate stream is 
caused to flow through one pair of diagonally 
opposite conduits and the diluate stream is 
caused to flow through the other pair of 
diagonally opposite conduits. The com- 
partments are so disposed relative to each 
other that the liquid flowing 3n the conduits 
flows respectively into selected ones of the 
compartments ''of the stack. Normally the 
separators of adjacent compartments are 
"rotated through 180° relative to each other 
so that concentrate is delivered to and diluate 
removed from alienate ootopartrmeaMs. If 
it is desired to change the stream of liquid 
flowing in a ccanpartment from say, the 
concentrate to diluate stream, the separator 
is turned through 180° so that the passages 
previously registering with the conduits carry- 



ing the/concentrate stream then register with 
the diluate stream. : ? ■•" 

- It will be appreciated that by varying the 
thickness of the '-gasket "the pressure of the 
liquid crossing the weir can be varied to 
the requisite value to give good distribution 
over the surface of the membrane whatever 
the rate of flow of liquid in the passages 
or the dimensions of the separator. 

For the Applicants: 
RAWORTH, MOSS & COOK, 
Chartered Patent Agents, ... . 
75, Victoria Street^ 
1-ondon, S.WJ, 
and 

38* Sydenham Road, 
Croydon, Surrey. 
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